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Abstract

Background and Objective—Little is known about purchasing micronutrient powders (MNP) 

for children 2–5 years. We describe acceptability for purchasing and price points for MNP for 

children 2–5 years among caregivers living in districts where free MNP are distributed for children 

6–23 months.

Methods and Study Design—Cross-sectional surveys conducted 3 months after MNP 

program implementation in 2 districts; 15 months after implementation in 2 different districts. Chi 

square tests and logistic regression describe associations among socio-demographics and program 

exposure factors and acceptability of purchasing MNP among 1,261 mothers of children 6–23 

months who had heard of MNP.

Results—Overall, 77.5% and 86.1% of mothers reported acceptability for purchasing MNP in 

the 3 and 15 month surveys, respectively. Positive pricing attitude (PPA) about paying 150 Nepali 

rupees for 60 sachets of MNP was reported by 66.3% and 73.4% of mothers. Acceptability for 

purchasing MNP in both time periods increased with higher wealth quintile and higher maternal 

education; PPA increased with higher maternal education. Controlling for socio-demographics, 

program exposure factors associated with acceptability for purchasing MNP included: lack of 

perceived barriers to MNP intake and health worker counselling (3 month surveys); knowledge of 

benefits of MNP intake and lack of perceived barriers to MNP intake (15 month surveys).

Conclusions—Mothers reported acceptability for purchasing MNP and PPA for older children 

in Nepal. Differences in acceptability were found across socio-demographics and program 

exposures. Use of these results and further exploration into actual purchasing behaviour can 

inform future MNP distribution methods in Nepal.
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INTRODUCTION

Micronutrient powders (MNP) are powdered preparations of vitamins and minerals that are 

mixed into semi-solid food that is ready to eat.1 Approximately 40 countries are 

implementing home fortification with MNP interventions to combat the high burden of 

childhood micronutrient deficiencies.2 The World Health Organization recommends MNP 

interventions to reduce anemia and improve iron status among children 6 to 23 months of 

age.3 With the recent focus on the critical 1,000 day period spanning pregnancy until the 

child is 2 years of age,4 most nutrition interventions for children are being planned in this 

age group. However, older children in many countries still have high burdens of 

micronutrient deficiencies and could be included in interventions. As many nutritional 

intervention programs currently rely on limited government and donor resources, expanding 

a program to include older age groups may require exploring additional funding 

mechanisms. One potentially sustainable distribution method that has been used for other 

preventative health products is a market based approach.5–7 While a number of studies have 

described formative research in the area of communities’ willingness to purchase MNP, they 

focus on children 6–23 months old;8,9 there is little published information on acceptability 

for purchasing MNP for older children.

In Nepal, the prevalence of anaemia among children 6 to 23 months of age is 69%, and 

among those 24 to 59 months the prevalence remains high ranging from 25% among 

children 48 to 59 months to 44% among children 24 to 35 months.10 Nepal has implemented 

an integrated infant and young child feeding (IYCF) and MNP intervention in 15 districts 

that currently provides free MNP for all children 6 to 23 months of age. Given the potential 

in offering this efficacious intervention to an older, yetstill vulnerable age group, this 

analysis aimed to describe acceptability for purchasing MNP, factors influencing 

acceptability to purchase, and pricing attitudes towards paying for MNP in Nepal for 

children aged 2–5 years.

METHODS

Study setting

Beginning in 2010, the Ministry of Health and Population in Nepal, in collaboration with 

UNICEF, piloted an integrated IYCF/MNP program designed to provide all children 6–23 

months of age with 60 sachets of MNP every 6 months (total of 180 sachets for each child 

entering the program at 6 months of age). The MNP were locally branded as Baal Vita. Two 

pilot districts were selected from each of the three ecozones: plains (Rupandehi and Parsa), 

hill (Makwanpur and Palpa) and mountain (Gorkha and Rasuwa). In Nepal, 83% of the 

population lives in rural areas10 and different MNP delivery models were piloted in rural and 

urban areas of each district. The program had a staggered start across districts and in rural 

vs. urban areas of each district. The program included identical behaviour change 
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intervention strategies in all districts/models and were distributed through mass 

communication (radio advertisements, billboards, stickers on female community health 

volunteer homes), written materials (distribution of brochures and reminder cards) and 

MNP/IYCF counselling (delivered through monthly mothers group meetings with 

community volunteers, routine personal encounters with community volunteers, and/or 

through local health facility staff). Additional details about the pilot program and monitoring 

surveys are published elsewhere.11,12

Survey design and sampling

A cross-sectional household survey was conducted by an external survey organization in 

several locations during the pilot for program monitoring of this public health intervention. 

These surveys were representative of all children 6–23 months and were conducted within 

three months of each other in 2011. Due to the staggered roll out of the program in each 

district and in rural vs. urban settings, the surveys reflected different time points in two 

different program settings: 3 months after program implementation in rural and urban areas 

of Rupandehi and Parsa (plains districts) to assess a newly started program and 15 months 

after implementation in rural areas only of Makwanpur and Palpa (hill districts) to assess a 

longer standing program. There were no surveys in the pilot districts located in the mountain 

ecozone, or in urban areas of Makwanpur and Palpa districts. Using population proportion to 

size sampling, 30 clusters from each rural district and 30 clusters from urban municipalities 

across Rupandehi and Parsa were selected (representative of rural areas of each district and 

representative of urban areas across Rupandehi and Parsa). Within each cluster, a household 

census was conducted to identify all eligible children; 12 children 6 to 23 months from each 

cluster were then randomly selected for a household interview for a sample size of 360 

participants per survey. Interviews were conducted with mothers of selected children about 

program exposure and MNP and IYCF knowledge, experiences, and practices, including 

MNP intake. There was no replacement for refusals or if there were less than 12 eligible 

children in a cluster.

Outcome variables

Due to the potential benefits of MNP program intervention for older children and lack of 

baseline information about acceptability for purchasing MNP in this age group, two 

questions about older children were included in the household survey. There were two main 

outcome variables of interest in this analysis asked about children ages 2–5 years. Both 

questions were asking about a hypothetical purchase as no assessment was made at the time 

of the survey as to whether a child of 2–5 years was living in the house. The first question 

examined acceptability for purchasing MNP for children ages 2–5 years. The question asked 

“Would you be willing to purchase MNP sachets in order to give to your children 2–5 years 

of age?” The second variable was presence of a positive pricing attitude towards the 

suggested price of 150 Nepali rupees (USD $2.09 in 2011) for 60 sachets every 6 months for 

children ages 2–5 years. The question asked “What do you think of the price of 150 Rupees 

for 60 sachets if you were to purchase for your child 2–5 years of age every 6 months?” 

Positive pricing attitude was defined as reporting ‘Price is OK’ to the suggested price, which 

was based on UNICEF cost estimates for a 6 month supply of MNP sachets, not including 

other program costs.
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Independent variables

The socio-demographic independent variables included in the analysis were household 

wealth quintile and maternal education. Predictor variables of program exposure and 

experiences included knowledge of any benefits of MNP intake (i.e. increased appetite, 

increased energy or activity, increased immunity, mental development, physical growth, 

makes child healthy, or makes child stronger), perception of any barriers to MNP intake 

(included broad categories of: adverse effects on child, difficulty with preparation or serving 

food with MNP, lack of knowledge about MNP, lack of family support, or lack of available 

MNP product or accessible distribution facility), perceived access to MNP, any consumption 

of MNP by the 6–23 month child, receiving information and counselling from health 

workers or community volunteers about MNP, and hearing radio jingles about MNP. 

Messages provided during counselling or by radio jingle were considered a proxy for 

product exposure; they increased awareness, motivation and information about the product. 

The possible survey response options were not read to participants. Responses for program 

exposure factors were dichotomized to ‘yes’ or ‘no’; multiple response questions (i.e. 

knowledge of benefits of MNP intake and perception of any barriers to MNP intake) were 

required to have at least one positive response to qualify as an overall ‘yes’.

An additional independent variable of ‘batches of MNP sachets received’ was analyzed in a 

subset of the 15 month survey sample who were eligible to receive multiple batches of 60 

MNP sachets (i.e. children ≥12 months of age). This variable was included as a factor that 

could influence acceptability since it represented varying durations of program exposure and 

experiences with MNP.

Statistical analysis

We used Chi square testing for bivariate analyses to describe how socio-demographic and 

program exposure factors listed above were associated with acceptability for purchasing 

MNP and pricing attitude. The significance level was set at 0.05.

For analysis, the data from the 3 month surveys were combined (n=1,053) and data from the 

15 month surveys were combined (n=656). We chose to present data from both 3 and 15 

month surveys separately since the 3 month setting reflects the perceptions and experiences 

shortly after intervention launch, while those respondents in the 15 month survey had longer 

program exposure and experience. Additionally, we were interested in examining the effect 

of obtaining multiple batches of MNP on acceptability of purchasing MNP, which is only 

applicable in the 15 month data. Those respondents who had not ever heard of MNP were 

not asked questions about acceptability for purchasing MNP for older children, so are not 

included in this analysis. The final sample sizes for these analyses were n=731 for the 3 

month surveys in Rupandehi and Parsa and n=530 for the 15 month surveys in Makwanpur 

and Palpa. As previously described, receiving two or more batches of MNP was examined 

among a subset of the 15 month survey sample (n=328).

We constructed separate logistic regression models to determine associations between 

predictor variables of program exposure and experiences and acceptability for purchasing 

MNP in both the 3 and 15 month surveys. The outcome variable was reported acceptability 
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and predictors used were only those program exposure variables found to be significant in 

the bivariate analyses. For each analysis, all program exposure variables were analyzed in 

one model because they were part of a comprehensive IYCF/MNP intervention program. We 

controlled for household wealth quintile and maternal education in the models. The model 

for 3 month survey data was also adjusted for rural/urban residence.

A de-identified dataset was analyzed using SAS 9.3 (SAS Institute Inc., Cary, NC), 

accounting for complex survey design. Sample weights were used when combining rural and 

urban areas of multiple districts for analysis.

Surveys were conducted for program monitoring of a public health intervention and did not 

require institutional review board approval. The Nepal Ministry of Health and Population 

approved the data collection. Participation in the interview was voluntary and verbal 

informed consent was obtained from each woman. Verbal consent was witnessed and 

formally recorded.

RESULTS

Acceptability for purchasing MNP in plains districts, 3 months after program 
implementation

Overall, 3 months after program implementation start, 77.5% of mothers in rural and urban 

areas of plains districts reported they would be willing to purchase MNP for 2–5 year olds 

(Table 1). There were no significant differences in reported acceptability for purchasing 

MNP by rural/urban residence, but acceptability was positively associated with higher 

wealth quintile and higher maternal education. Perceiving no barriers to child MNP intake 

was positively associated with acceptability for purchasing MNP, as was exposure to 

information and counselling on MNP from a health worker or community volunteer (Table 

1). When controlling for socio-demographic factors and other program exposures and 

experiences, mothers with no perceived barriers to child MNP intake had six times the odds 

of reporting acceptability for purchasing MNP compared to those with any perceived 

barriers (Table 2). Examples of commonly reported perceived barriers included: loose or 

dark stools after MNP intake, child rejecting food with MNP, child vomiting after MNP 

intake and lack of knowledge about MNP. Those with exposure to information and 

counselling from a health worker had two times the odds of reporting acceptability for 

purchasing MNP compared to those without exposure. Mothers exposed to information and 

counselling from a community volunteer did not have increased odds of acceptability for 

purchasing MNP compared to those without exposure, when controlling for socio-

demographics.

Acceptability for purchasing MNP in hills districts, 15 months after program 
implementation

Overall, in rural areas of hills districts 15 months after intervention start, 86.1% of mothers 

reported acceptability for purchasing MNP for 2–5 year olds (Table 1). Acceptability was 

significantly and positively associated with higher wealth quintile and higher maternal 

education. Acceptability for purchasing MNP was also associated with knowledge of any 
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benefits of MNP intake, not perceiving barriers to MNP intake, perceiving that MNP were 

accessible, consumption of MNP, and hearing the radio jingle about MNP (Table 1). Among 

participants with children eligible to receive more than one batch of MNP (≥12 months of 

age), those who received two or more batches of 60 sachets of MNP vs. only one batch had a 

significantly higher prevalence of reported acceptability (94.3% vs 80.7%, respectively; 

p<0.01 (data not shown)).

When controlling for socio-demographic factors and other program exposures and 

experiences, those with knowledge of any benefits of MNP intake had almost three times the 

odds of reporting acceptability for purchasing MNP compared to mothers with no 

knowledge of any benefits (Table 3). In the same model, mothers with no perceived barriers 

to MNP intake also had three times the odds of reporting acceptability compared to mothers 

who perceived any barriers. Perceived access to MNP or maternal report of any child 

consumption of MNP did not have significant associations with reported acceptability for 

purchasing MNP when controlling for socio-demographics and other program exposures.

Pricing attitudes in plains districts, 3 months after program implementation

Overall, 66.3% of mothers in plains districts 3 months after program implementation started 

reported that the suggested price of 150 Nepali Rupees for a 6 month supply of MNP was 

ok, with few reporting the price was too low (Table 4). Positive pricing attitude increased 

significantly with higher wealth quintile, higher maternal education and urban residence.

Pricing attitudes in hills districts, 15 months after program implementation

In hills districts 15 months after intervention start, 73.4% of mothers overall reported the 

suggested price was acceptable (Table 4). No significant difference was seen in pricing 

attitude by wealth quintile, but positive pricing attitude increased significantly with higher 

maternal education.

DISCUSSION

Overall, Nepali mothers in rural and urban areas of plains districts who were surveyed 3 

months after an MNP intervention program rollout, as well as those living in other rural 

areas in hills districts 15 months after intervention rollout, reported acceptability for 

purchasing MNP and positive pricing attitudes for MNP for children 2–5 years old. Among 

mothers surveyed after 3 months, there was a higher proportion of reported acceptability 

among those in higher wealth quintiles and with higher levels of education. Positive pricing 

attitude in the 3 month surveys in the plains districts also correlated with higher wealth 

quintile and maternal education, in addition to urban residence. In the 15 month surveys 

conducted in the hills districts, a higher proportion of mothers who reported acceptability for 

purchasing MNP were in higher wealth quintiles and had higher levels of education. Positive 

pricing attitude in the 15 month surveys correlated with higher maternal education.

Differences in reported acceptability for purchasing MNP and pricing attitudes across socio-

demographic factors highlight the need to assess a population’s willingness and ability to 

pay when planning market-based MNP intervention programs. When acceptability for 

purchasing MNP varies across wealth quintiles, one possible market-based strategy could be 
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a mixed approach where MNP is sold to those in higher wealth quintiles, while it is 

subsidized or provided for free to those in lower wealth quintiles.13 In our analyses the 

suggested price of 150 Nepali Rupees reflected only the procurement cost of 60 MNP 

sachets every 6 months and did not include other program costs (e.g. transportation, training 

and supervision, or behavior change intervention strategies), which could be important to 

include when setting the price to assess positive pricing attitudes if these costs are not 

expected to be subsidized. For example, it might be necessary to consider additional costs 

for differential branding of MNP products that are sold vs. given for free, while alternatively 

the private sector might absorb the costs of MNP supply chain distribution and relieve this 

cost from the public sector. Results from selling other public health interventions, such as 

water purification technologies and contraception, have found even small increases in price 

can discourage people from buying a product, highlighting the importance of affordability 

and identifying the price for the product.5,6,14

We identified positive associations between reported acceptability for purchasing MNP for 

older children and several modifiable program exposure and experience variables reported 

by caregivers. Program staff could potentially improve caregiver experiences, knowledge, 

skills, motivation, and exposure to the IYCF/MNP intervention package components through 

increased reach, intensity, fidelity, or quality of the behaviour change strategies, which might 

result in increased acceptability for purchasing MNP in a population. For example, in the 3 

month surveys conducted in plains districts, lack of perceived barriers to MNP intake and 

exposure to information and counselling about MNP from a health worker were associated 

with acceptability. Knowledge of benefits of MNP intake and lack of perceived barriers to 

MNP intake were associated with acceptability for purchasing MNP in the 15 month survey 

districts. Notably, the association between lack of perceived barriers and reported 

acceptability for purchasing MNP appeared to be strongest amongst all predictors assessed 

in both 3 and 15 month surveys. Given that perception of barriers to using MNP would 

likely be resolved through counselling and other troubleshooting strategies (i.e. improved 

instruction on how to mix and prepare food for use with MNP in order to increase 

palatability for child), it is not surprising that a review of existing MNP intervention 

programs15 suggests that a strong behaviour change component is necessary in order to be 

successful. Those designing interventions that require participants to pay for MNP should 

consider how to ensure high quality behaviour change intervention designs and good fidelity 

in their implementation.

Market-based strategies for selling MNP for young children are an example of sales-based 

models for MNP distribution and have been carried out in a variety of settings and can 

include distribution through public and private sector delivery channels.16 The BRAC 

program in Bangladesh uses community-based entrepreneurs to sell baskets of goods that 

include MNP in remote rural villages. Though the study period has ended, the Nyando 

Integrated Child Health & Education (NICHE) Project in western Kenya examined 

community based sales of MNP for children 6–59 months through the Safe Water and AIDS 

Project17–19 and found that sustained program promotion was required for intervention 

sustain ability. In Bolivia, 60 MNP sachets are distributed for free once a year to children 6 

to 23 months of age, but the policy environment also allows for sale of MNP through private 

sector pharmacies.20 Understanding the regulatory environment is a key step in assessing the 
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viability of a market-based approach, as well as effective delivery and sales channels. More 

information is needed about mixed market-based and free distribution projects, factors that 

enable and inhibit purchasing behaviour, and the potential for market-based strategies for 

MNP in 2–5 year olds who often have a high burden of micronutrient deficiencies but do not 

fall within the prioritized 1,000 days focus of many MNP interventions.

Strengths of this analysis include the use of programmatic population based surveys. We 

were also able to describe results from two distinct program time periods (immediately after 

program launch, as well as 15 months after program rollout), and in both urban and rural 

areas. Lastly, this analysis allowed us to examine both modifiable (program exposure) and 

non-modifiable (socio-demographic) factors in a realistic field setting in order to inform 

national nutrition policy.

There are limitations to this analysis. No data were collected about whether there was a child 

2–5 years old in the household at the time of the survey, thus potentially creating the need 

for a theoretical response to the acceptability to purchase and pricing attitude survey 

questions. Participants who had not heard of MNP were not asked about purchasing MNP; 

future surveys could address this loss of potentially useful data by asking caregivers who had 

not heard of MNP about acceptability to purchase MNP. Additionally, sample sizes for 

several of the exposures (perceived barriers and perceived accessibility of MNP) were 

reduced by 5% or more due to ‘Don’t Know’ and ‘Missing’ responses. This could 

potentially be addressed in future surveys by assessing the reasons for such responses. 

Finally, just as reported willingness to pay often overestimates actual willingness to pay,6,21 

reported acceptability for purchasing MNP in our analysis may overestimate actual 

purchasing behaviour. This may be due to a bias towards socially acceptable reporting, or 

the fact that those interviewed may not have been the only decision makers in charge of 

household finances. In Nepal, women often have limited autonomy to make independent 

health care or economic decisions for her family or self, especially when it requires the use 

of economic resources.22–24 Examining acceptability to purchase MNP and price points 

among fathers in Nepal would be useful.

The results from this analysis provide a positive framework from which to further explore 

actual purchasing behaviour in Nepal using experimental methods, such as market 

simulations, which could then be used to better delineate existing demand for MNP. A 

market-based approach for distribution of MNP could potentially offer an efficacious 

intervention to an older age group with a large burden of micronutrient deficiencies and ease 

some of the burden placed on the public sector, potentially improving program sustainability.

Conclusion

This analysis identified acceptance for purchasing MNP for older children 2 to 5 years in 

Nepal and a positive pricing attitude for paying 150 Nepali rupees for 60 MNP sachets at 

two time points: shortly after intervention start (3 months) when project investment is 

usually high, and 15 months after program start where activities are more routine and may 

better reflect regular ongoing performance. Reported acceptability for purchasing MNP 

differed by socio-demographics and program exposures and experiences. Findings from this 

initial assessment can provide the impetus for further exploration into actual purchasing 
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behavior for MNP in older children, which can ultimately inform future MNP distribution 

options in Nepal.
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Table 2

Adjusted odds ratios of acceptability for purchasing MNP, by MNP program exposure, in plains districts, 3 

months after program implementation†

Program exposure aOR (95% CI)

Perceived any barriers to MNP intake

 Yes 1.00

 No 6.38 (3.21, 12.7)

Exposure to information and counselling about MNP from health worker

 Yes 2.03 (1.16, 3.53)

 No 1.00

Exposure to information and counselling about MNP from community volunteer

 Yes 1.58 (0.82, 3.03)

 No 1.00

MNP: micronutrient powders.

†
3 months after implementation start in rural and urban settings of Rupandehi and Parsa districts located in the plains ecozone of Nepal.

‡
Model includes all program exposures listed in the table, which are those found to be significantly associated with the outcome in bivariate 

analyses, and adjusted for household wealth quintile, maternal education, and urban/rural residence.
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Table 3

Adjusted odds ratios of reported acceptability for purchasing MNP, by MNP program exposure, in Hills 

districts, 15 months after program implementation†

Program exposure aOR‡ (95% CI)

Knowledge of any benefits of MNP intake

 Yes 2.96 (1.18, 7.39)

 No 1.00

Perceived any barriers to MNP intake

 Yes 1.00

 No 3.20 (1.13, 9.11)

Perceived MNP were accessible

 Yes 1.71 (0.45, 6.48)

 No 1.00

Child 6–23 mo consumed any MNP

 Yes 0.83 (0.20, 3.50)

 No 1.00

Heard radio jingle about MNP

 Yes 1.99 (0.96, 4.12)

 No 1.00

MNP: micronutrient powders.

†
15 months after implementation start in rural settings of Makwanpur and Palpa districts located in the hills ecozone of Nepal.

‡
Model includes all program exposures listed in the table, which are those found to be significantly associated with the outcome in bivariate 

analyses, and adjusted for wealth quintile and maternal education.
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